Purpose: To identify the risk factors for contralateral surgery in patients undergoing hip arthroscopy for femoroacetabular impingement syndrome (FAIS). Methods: Patients who underwent unilateral surgery were compared with those who underwent staged bilateral surgery to identify risk factors associated with bilateral surgery. Variables examined included demographics, comorbidities, and radiographic features. Binary logistic regression was used to identify predictors of bilateral FAIS. Results: A total of 694 patients with an average age of 34.0 6 13.1 years met were included in the analysis. Overall, 109 patients (15.3%) had staged bilateral hip arthroscopy for FAIS. Risk factors associated for bilateral FAIS requiring surgery were decreased age and lower Charlson Comorbidity Index (CCI). Compared with patients aged ,25 years, those aged 25 to 34 years (odds ratio [OR], 0.5; P = 0.031), 35 to 44 years (OR, 0.5; P = 0.034), and $45 years (OR, 0.3; P = 0.002) had lower odds of bilateral labral tear. In addition, patients with a CCI ,2 were three times more likely to require bilateral FAIS surgery (OR, 3.4; P = 0.044). None of the radiographic parameters predicted bilateral labral tears. Conclusion: Patients younger than 25 years and those with a CCI ,2 had markedly increased rates of bilateral FAIS necessitating surgery compared with older patients. This study may be of value in preoperative counseling.
A cetabular labral tear is a common sequelae of femoroacetabular impingement syndrome (FAIS) in the active population. 1 The use of hip arthroscopy is rapidly growing in the treatment of pathologic hip conditions such as labral tear and FAIS. [2] [3] [4] Arthroscopic treatment of FAIS is generally successful, 5 with high rates of return to sport, 6 clinical outcomes similar to that of open surgical dislocation treatment, 6, 7 and low complication and relatively rapid rehabilitation rates. 7, 8 Risk factors for labral tears have been studied, and several have been identified. Labral tears can be secondary to abnormal pathomorphology due to FAIS, dysplasia, 1,9,10 traumatic hip dislocation, [11] [12] [13] or degeneration. Radiographically, early degenerative disease in FAIS is associated with labral lesions. 14 One MRI study found that 61% of symptomatic FAIS patients had labral tears compared with 44% of agematched asymptomatic volunteers. 15 Sometimes, patients have bilateral FAIS and require surgery on both hips. [16] [17] [18] This condition may be due to similar hip morphology bilaterally. Previously, it was reported that although both patients who underwent unilateral and bilateral hip arthroscopy had improved functional outcomes at 2-year follow-up, those who underwent bilateral surgery had less improvement in their modified Harris Hip Score and pain scores compared with sex-, body mass index (BMI)-, and age-matched patients who underwent unilateral surgery. 19 Thus, it would be of interest to be able to predict which patients would eventually require surgery on the contralateral hip, particularly for patient counseling and education. Yet despite a substantial number of patients with bilateral involvement, only one study has examined demographic risk factors leading to bilateral arthroscopic labral surgery. 20 Although this study was conducted well, it included a total of 81 patients undergoing bilateral hip arthroscopy. The present study would add to the literature by providing additional data points for a future systematic review or meta-analysis examining the various risk factors for bilateral surgery. Thus, the objective of this retrospective cohort study was to determine the risk factors for eventual bilateral FAIS requiring surgical intervention in patients undergoing labral surgery on a single hip. On the basis of the aforementioned study, we hypothesized that patients with more severe FAIS and higher activity levels would be more likely to require bilateral surgery.
Methods
A review of an institutional surgical registry was performed. Institutional review board approval for studies stemming from the surgical registry was received. Patients undergoing hip arthroscopy between January 1, 2012, and July 16, 2014, by a single surgeon were identified. A patient was considered to have bilateral procedures if they had a unilateral hip arthroscopy, followed by hip arthroscopy, on the contralateral side between the time of the first arthroscopy and November 2017. Patients who had hip arthroscopy on the contralateral side before the study period were excluded from the analysis of risk factors predicting contralateral FAIS requiring surgery. Data collected included demographics (eg, age, BMI, sex), self-reported physical activity level, comorbidities (eg, Charlson Comorbidity Index [CCI], 21 smoking status), and radiographic features (eg, alpha angle, lateral center edge angle, Tonnis grade) between patients with unilateral and bilateral surgery to identify risk factors associated with bilateral hip arthroscopy. The CCI is a tool that was originally developed to quantify the comorbidities on survival and assigns point values for comorbidities such as diabetes, heart disease, and liver disease. 22 The CCI has since been validated for a number of orthopaedic applications, including for prediction of the complication rate in patients undergoing revision total hip arthroplasty. 22 The alpha angle was measured off a Dunn lateral radiograph of the hip, whereas the lateral center edge angle was measured off an AP view. Imaging, and thus radiograph measurements, for the contralateral hip was not obtained unless the patient was symptomatic on the contralateral side.
Indications for surgery were pain affecting activities, failure of nonsurgical treatment, evidence of femoroacetabular impingement on physical examination, radiographic evidence of FAIS, and evidence of labral tear on MRI, all in the absence of arthritis higher than Tönnis grade 1. Patients undergoing only peritrochanteric procedures were not included in this study, and none of the contralateral surgeries captured during the study period were for peritrochanteric diagnoses. In general, patients were not booked for bilateral surgeries at one time. The more symptomatic hip was treated with hip arthroscopy, and after a recovery period of several weeks to months, if the other hip continued to meet indications for surgery, it was then scheduled.
Surgical Technique and Postoperative Rehabilitation
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acetabular rim trimming, synovectomy, and capsular plication. [23] [24] [25] Rehabilitation started on postoperative day 1 for all patients regardless of athletic status as previously described. 23 
Statistical Analysis
Data are reported as mean 6 SD unless otherwise noted. First, univariate testing in the form of t-tests was used to determine whether continuous variables (eg, BMI, alpha angle, lateral center edge angle, age) were associated with a significant risk of bilateral hip surgery. Similarly, logistic regression was performed to determine whether categoric variables (eg, sex, self-reported activity level, Tonnis grade, smoking status, CCI, psychiatric history, narcotic use) were predictors of bilateral labral tear requiring surgery, and odds ratios were reported. All data analysis was performed with SPSS Statistical Software (IBM SPSS Statistics for Windows, Version 23.0; IBM).
Results
A total of 694 unique consecutive patients who underwent hip arthroscopy for treatment of FAIS by a single surgeon were identified. Two-year follow-up was completed in 555 patients (80%). The average follow-up period was 2.2 6 1.1 years in unilateral patients and 2.4 6 0.6 years in bilateral patients. Of the 585 unilateral patients, 40 of the index surgeries were revision surgeries. Two of the unilateral patients underwent revision hip arthroscopy during the study period. Staged bilateral hip arthroscopy was performed in 109 patients (15.7%) during the study period. Of these patients, two index surgeries were revision surgeries, and one had a revision surgery on the index side during the course of the study for revision labral repair. Of these 109 patients, 25 (22.9%) had contralateral surgery before enrollment in the study, and 84 patients (77.1%) had contralateral surgery after the index surgery for which they were enrolled into the study, averaging 263 6 192 days apart. The 25 patients who were excluded because only their second hip arthroscopy fell within the enrollment period were omitted from analysis because data regarding their preoperative status before the first surgery had not been collected and could be subject to recall bias. The average age was 33.9 6 12.6 years, 65.1% of the patients were female, and average BMI was 25.1 6 5.0. The only demographic factors associated with bilateral pathology requiring operation were age (P , 0.001) ( Table 1 ) and a CCI greater than 1 (P , 0.044) ( Table 2) . Patients undergoing unilateral surgery were aged 34.8 6 12.6 years compared with patients undergoing staged bilateral surgery who were aged 28.8 6 11.0 years. Eighteen percent of patients younger than 25 years, 14% of patients aged 25 to 34 years, 10.4% of patients aged 35 to 44 years, and 5.2% of patients older than 45 years went on to have surgery on the contralateral side. Compared with patients aged ,25 years, those aged 45 and older had less than one-third the rate of staged bilateral hip arthroscopy compared with those younger than 25 years (odds ratio, 0.3; P = 0.002). The CCI of unilateral patients was 0.46 6 1.1 versus 0.19 6 0.48 in bilateral patients. Of the unilateral patients, 441 had a CCI of zero, 79 had a CCI of 1, 37 had a CCI of 2, 11 had a CCI of 3, 11 had a CCI of 4, and 6 had a CCI of at least All the patients in the study were either Tonnis grade 0 or grade 1; no significant difference in the incidence of FAIS treated with surgery was found in grade 1 patients. Furthermore, no differences in the incidence of contralateral surgery were found as a function of smoking status, preoperative narcotic use, psychiatric history, sex, BMI, alpha angle, or lateral center edge angle. Specifically, the unilateral patients had alpha angles of 60.4 6 10.7 versus 62.4 6 10.1 in the bilateral patients, and the lateral center edge angles were 32.8 6 7.3 in the unilateral patients versus 32.2 6 5.7°in the bilateral patients.
Discussion
Although data exist on differences in affected and unaffected hips in patients with bilateral cam-type deformities, 26 a relative paucity of literature exists regarding the risk factors leading to bilateral hip arthroscopy. In this cohort study of data from 694 hip arthroscopy patients, we sought to determine the specific risk factors that are predictive bilateral hip arthroscopy for FAIS. We found that 15.3% of patients undergoing unilateral surgery would require surgery on the contralateral side within 2 years. Furthermore, we found that younger, healthier patients (as measured by the lower CCI) were more likely to undergo bilateral surgeries. Specifically, we found that patients younger than 25 years were approximately twice as likely (20%) to eventually undergo surgery on the contralateral side. The mean age of bilateral patients undergoing surgery on the first side was 6 years younger than unilateral patients, suggesting that bilateral patients may develop symptoms requiring surgical treatment at a younger age than unilateral patients. However, CCI is not an independent risk factor from age. For every decade after age 50 years, one point is added to the CCI.
Only one previous study, performed by Klingenstein et al, 20 has investigated risk factors that lead to bilateral hip arthroscopy for FAIS, in which the prevalence of bilateral surgery was found to be 20.4%. This study found that younger patients, males, higher alpha angles, and reduced acetabular anteversion at initial presentation of the first hip were predictive of bilateral surgery for FAIS. Although we also found the increased likelihood of bilateral surgery in younger patients, we did not find alpha angles or patient sex to be predictive risk factor for bilateral surgery. One reason for this difference is that in our cohort, female patients comprised 65.1% of study subjects and 63.1% of bilateral surgery patients (P = 0.786) compared with 48% females in the unilateral group and 35% in the bilateral group (P = 0.006) in the Klingenstein study. These differences may be attributable to differences in patient populations seen by the individual surgeons in the respective studies.
Haviv and O'Donnell 27 also reported a case series of 82 patients who underwent staged hip arthroscopy to address bilateral FAIS, concluding that patients had improved modified Harris Hip Scores and Nonarthritic Hip Scores after these surgeries. In this series, the average time interval between the two surgeries was 5 months compared with 8.6 months in the present study.
It has been reported that among patients with bilateral hip abnormalities, considerable morphologic symmetry was noted. 23 In addition, a quantitative MRI study of 19 patients with bilateral cam deformities found a loss of the typical regional variation in T1r values among the four quadrants of the hips regardless of the presence of symptoms, suggesting that a cam deformity may predispose to hip arthritis in the future. 28 However, it has also been reported that bilateral FAIS does not necessarily result in bilateral symptoms. 29 Although we were unable to detect a predictive value of alpha angles with regard to eventual bilateral surgery, the P value was 0.12, suggesting that with the inclusion of additional patients, statistical significance might be achieved. Future work on this topic could also focus on attempting to correlate intra-articular findings in the index hip with the risk of contralateral surgery. In addition, many other factors exist that could be considered in light of risk of contralateral FAIS surgery such as preoperative length of symptoms, severity of symptoms, and patientrated functional outcomes.
All the patients in this study who underwent bilateral surgery for labral tear due to FAIS have staged surgeries rather than having both hips treated simultaneously. Some studies showed no difference in patient-reported outcomes, pain, or satisfaction in patients undergoing simultaneous bilateral hip arthroscopy versus staged surgery. 16, 17, 30 However, other have described disadvantages of surgical repair of bilateral hips at the same time, including the increased risk of temporary wheelchair ambulation, difficulties initiating early postoperative rehabilitation, and increased anesthesia time, particularly with surgical teams inexperienced with hip arthroscopy. 31, 32 The authors of these studies suggest that single-surgery bilateral treatment of FAIS should be reserved for young, motivated, and physically fit patients who have a window for returning to sport or activity.
Although this is a large study that examines risk factors associated with staged bilateral hip arthroscopy for FAIS, some limitations inherent to the design of this study exist. Given the large number of database entries, incomplete data were sometimes present. In addition, it would have been interesting to note how many patients had bilateral hip pain due to FAIS at the time of presentation but ultimately only required surgery on one side. Unfortunately, these data were not readily available for review. Next, all patients in the study underwent labral repair, femoroplasty, and acetabular rim trimming. Although many etiologies exist for labral tear, this study did not address those not associated with FAIS, such as trauma. Also, our ability to capture future surgery on the contralateral labrum is limited to the 2-year follow-up period of the study, thus likely underestimating the true rate of bilateral labral surgery. Additional unilateral patients would cross over into the bilateral group with time, and thus, a more accurate incidence of bilateral hip surgery would be determined with longer follow-up. Furthermore, activity was self-reported in this study, rather than using a validated tool. Last, our findings on the CCI may be correlated with the younger population of this study because an inverse relationship exists between the CCI and age. Although the CCI is often used for less healthy populations and has not been formally validated for hip arthroscopy, it has previously been used as an outcome measure in a large review of hip arthroscopies. 33 Nevertheless, because of the large cohort involved, the findings that can be gleaned from this study are important to appropriately counsel patients regarding expected results.
Conclusion
This study of 694 hip arthroscopy patients demonstrated that patients younger than 25 years had markedly increased rates of bilateral labral tears necessitating surgery compared with older patients. Patients with a CCI less than two had a higher risk of bilateral FAIS treated with surgery. This study may be of value in preoperative counseling of patients limit.
